Downregulation of BDNF Expression by PKC and by TNF-α in Human Endothelial Cells.
Brain-derived neurotrophic factor (BDNF) is a neurotrophin best characterized for its survival and differentiative effects on neurons. Recent studies demonstrated that BDNF and its receptors are also expressed in the peripheral vasculature, where it stimulates angiogenesis and promotes the survival of endothelial cells. This study was designed to investigate the angiogenic effects of BDNF and its expressional regulation by tumor necrosis factor (TNF-α) and protein kinase C (PKC) in endothelial cells. In the Matrigel angiogenesis assay, BDNF-stimulated vascular tube formation of human umbilical vein endothelial cells (HUVEC) was completely blocked by an inhibition of the TrkB receptor, but only partially inhibited by the inhibition of the p75(NTR) signaling. Treatment of HUVEC and HUVEC-derived EA.hy 926 cells with TNF-α resulted in a downregulation of BDNF expression, which could be prevented by the TNFR1 antagonist WP9QY. BDNF downregulation by TNF-α was associated with decreased angiogenic activity of HUVEC. The effect of TNF-α on BDNF expression could not be abolished by the inhibition of PKC. Treatment of HUVEC and EA.hy 926 cells with PKC-activating phorbol esters (phorbol-12-myristate-13-acetate, PMA or phorbol-12,13-dibutyrate) resulted in a downregulation of BDNF expression, whereas the inactive 4α-phorbol-12,13-didecanoate was without effect. PMA had no significant effect on BDNF mRNA stability and the downregulation of BDNF mRNA expression by PKC activation was likely a transcriptional event. BDNF downregulation by PMA could be prevented by PKC inhibitors Gö 6983 and rottlerin, but not by Gö 6976. Thus, a Gö 6983/rottlerin-sensitive PKC isoform is likely to be responsible for PMA-induced BDNF downregulation.